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cific temperatures. They have wide applications in 
heat treating and preheating operations, fabrication 
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paration of laboratory materials. 
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Tempil Pellets 


Tempil Pellets are aspirin-size tablets which have 


melting points in the range shown below. 


Each 


Tempil Pellet melts at a temperature within + 1% 


of its stated value and has a distinctive color. 


These 


pellets are particularly useful for temperature stud- 
ies in the black heat range. 


For uses where one tempera- 


Tempil Pellets ture is to be signaled, a single 
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minimum temperature is to be 
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of a heating operation is to be 
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ARISTOTLE, NEWTON, EINSTEIN. II 


By Professor E. T. WHITTAKER, F.R.S. 
UNIVERSITY OF EDINBURGH 


Tue problem that now eonfronted physicists was 
this: How ean loeal properties, such as a gravitational 
field, exist in spaee when the existence of an ether is 
not a permissible supposition? The answer was fur- 
nished, in 1915, by the “General Theory of Relativity” 
of Einstein. He disearded Gassendi’s assumption that 
space was a uniform characterless vacuum, and postu- 
lated that it had a property of curvature, varying 
from point to point: and that just as (to make use 
of a rough analogy) a paramagnetic body when placed 
a magnetie field tends to move from the weaker to 
the stronger places in the field, so a massive body in 
space might be pietured as moving from places of 
weak to places of strong curvature. The curvature, in 
fact, performs in general relativity the same kind of 
funetion as the density and rigidity of the ether did 
In classical physies; but, unlike the ether-properties, 


it does not come into conflict with the principle of 
relativity. In Einstein’s conception, space is no longer 
the stage on which the drama of physies is performed : 
it is itself one of the performers; for gravitation, 
which is a physical property, is entirely controlled by 
curvature, which is a geometrical property of space. 

In Einstein’s theory of gravitation the Newtonian 
concept of force is completely done away with; a free 
particle moves in a path determined solely by the eur- 
vature-properties of space; it is, as the Aristotelians 
would say, in potency with regard to space, and things 
in a state of potency continually seek to become ac- 
tualized. The changes of position of the particle, in 
their turn, bring about changes in the curvature of 
space, so that the particle and space together may be 
regarded as a single system whose evolution is deter- 
mined by the law that the total curvature of space- 
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time is to be a minimum: as we may say, gravita- 
tion represents a continual effort of the universe to 
straighten itself out—a statement so completely teleo- 
logical that it would certainly have delighted the 
hearts of the Schoolmen. 

While classical physics was thus being undermined 
by the principle of relativity, an even more devasta- 
ting attack on it was developing from the side of 
quantum-theory. In 1913 a young Danish research 
student named Niels Bohr, working under Rutherford 
in Manchester, published some new and revolutionary 
ideas regarding the way in which light is generated. 
Let us take as the simplest ‘example the generation 
of light by a hydrogen atom. This atom consists of 
a massive particle in the center with an electron cir- 
culating round it, just as the earth and the other 
planets move round the sun. Now in the solar system 
a planet may revolve at any distance whatever from 
the sun—that is to say, there is no restriction on the 
dimensions of the planetary orbits; and similarly, ac- 
cording to classical physics, the electron in the hydro- 
gen atom might revolve at any distance whatever from 
the nucleus—the possible orbits would form a con- 
tinuous sequence. Bohr, however, now put forward 
the suggestion that this deduction from classical phys- 
ies is false, and that, in fact, only certain particular 
orbits are allowable; just as if in the solar system a 
planet could move in the orbit of the earth, or in that 
of Mars or Jupiter, but could not move in any orbit 
intermediate between these, such as the orbits in which 
the minor planets actually do move. When the elec- 
tron is moving in one of the permitted orbits the atom 
is said to be in a stationary state; and the funda- 
mental assumption of Bohr’s theory is that the atom, 
when it is not emitting light, must always be in one or 
other of the stationary states, without the possibility 
of its being in any intermediate condition: the emis- 
sion of light takes place when, and only when, the 
atom changes from one stationary state to another. 

Bohr showed that his suggestion would explain 
many of the known features of spectra most admir- 
ably; but some serious objections could be brought 
against it, and one of them was that he could give no 
explanation of the process by which an atom in a 
state A is raised or lowered to another stat. B. In 
the change the electron must transfer itself from the 
orbit belonging to state A to the orbit belonging to 
State B; and according to the Gassendi-Newton doc- 
trine, an object such as an electron can transfer itself 
from ohe position to another position only by travel- 
ing over the space between them, oceupying in sue- 
cession the whole continuous sequence of intermediate 
positions. Bohr, however, found it impossible to pro- 
vide any description of the transference of the elec- 
tron, and was compelled to renounce the attempt to 
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explain transitions between stationary states, At ain 
time, this was regarded as an imperfection in jd 
work. In the light of our knowledge to-day, we ja, 
a very different view, and regard Bohr’s TeNUNCiatiggl 
as one of the most valuable and permanent featung 
in his theory, and as a landmark in the history of gj 
ence; for the subsequent development of quantum, 
mechanics has shown that his inability to trac the 
adventures of the electron between leaving orbit 4 
and settling in orbit B was not due to any ingyp. 
ciency on his part, but was inherent in the physicg 
situation. 

What is the difficulty? Is it that the mathematig 
operations required to calculate the motion are » 
intricate as to be beyond the skill of the best math. 
maticians? Or is it that owing to the imperfections 
of our laboratory apparatus we can not make me, 
surements of sufficient delicacy to specify empirically 
the successive stages of the motion? No, the trouble 
is more deeply seated. Even if we could imagine a 
investigator capable of solving any set of mathemati. 
eal equations whatever, and, moreover, possessing jn. 
strumental equipment of the highest refinement cop. 
ceivable, even then the problem of depicting in terns 


of the concepts of classical physics the transition of | 


the atom from one stationary state to another would 
be insoluble; and the reason is, that the process can 
not be described as a continuous movement of an ele. 
tron in space. We are confronted by a theoretical in- 
possibility, like the impossibility of expressing = asa 
rational fraction or the impossibility of constructing 
a regular heptagon with ruler and compasses. 

The importance of this discovery is that it invali- 
dates the presuppositions of the whole Gassendi-Nev- 
ton doctrine. It shows that there are events in the 
physical world which can not be represented on the 
background of space and time. , 

It therefore becomes necessary to find a metaphysics 
different from that which has been associated with 
classical physics; for metaphysies must (as Aristotle 
held) originate with reference to physies, since it is 
the conceptual framework into which our experience 
of nature is to be fitted. The progress of science has 
destroyed the foundations on whieh natural philoso- 
phy has hitherto been grounded. How is the damage 
to be repaired? 

Evidently space and time must be deposed from the 
dominant position which they held in Newtonianism, 
and relegated to a status more or less resembling that 


which they had in the Scholastie philosophy; a0 


therefore we must now begin not with space and time, 
but with fundamental physical events, such as the one 
which has just been occupying our attention, namely, 
the assumption by the atom of its different possible 
stationary states. The atom, which has a potency of 
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B ious states, is correlated to the states, as potency 
‘to act. It endures as the atom, while it takes dif- 
rent states in succession. This is precisely the as- 
ect of things on which Aristotle fixed his attention: 
hat substratum which persists while receiving differ- 
nt determinations is what in the Aristotelian-Scho- 
ystic philosophy is called matter; whereas the struc- 
ural principle, which is peculiar to each determina- 
ton or state, is called form. The atom, then, is matter 
vith respect to its states, which are forms. 

The same principles can be applied in one of the 
most recent of physical theories, that of the nucleus 
»f the atom. The nucleus is generally said to be com- 
nosed of two kinds of elementary particles, called 
protons and neutrons; but in the quantum-mechanical 
theory of processes such as the emission of beta-rays, 
ithe proton and neutron are regarded as two “states” 
of a single entity, often called a “heavy particle.” 
Here, then, the heavy particle would be “matter,” and 
its determinations as a neutron or proton would be its 
two possible “forms.” 

Matter is correlated to form, as potency to act— 
notions which may again play an important part in 
the natural philosophy of the future, as they did in 
pre-Newtonian days. 

In the light of the Aristotelian-Scholastie con- 
cepts, certain otherwise puzzling facts, which have 
been discovered in modern investigations, fall into 
their places as elements of a rational coherent system. 
Take, for example, the fact that all electrons have the 
same electric charge. For this, the classical theory of 
electricity has no explanation to offer: the law of in- 


fteraction is that two electrified particles repel each 


other with a force proportional to the product of their 


charges and inversely proportional to the square of 


the distance between them; and this law is valid 
whether the charges are equal or unequal. Yet it is 
impossible to believe that the actual equality of the 
charges of electrons is a mere accident: it must be 
fundamental in the scheme of nature, and there must 
be a reason for it. How fundamental and necessary 
it is has been shown by a study of the forces by which 
atoms are held together so as to form molecules. Take, 


E for instance, the hydrogen molecule, which is consti- 


tuted of two hydrogen atoms, each atom consisting of 
a nucleus and an electron. If the two electrons are 
interchanged with each other, there is no change in 
the system, since the electrons are identical. From 
Which feature of the situation, by following up its 
Consequences in the light of quantum-mechanies, we 
can predict that a stationary state of the system exists 
Which has less energy than the energy of the two atoms 
when separated: this stationary state corresponds to 
the stable hydrogen molecule. 
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In the proof, everything turns on the exact equality 
of the two electrons. If they had different charges, 
the binding force (which is purely quantum-mechan- 
ical) would not exist; and this is true of all those bind- 
ing forces which are called “homopolar bonds” in 
chemistry. Thus the world would be a very differ- 
ent place from what it is, if all electrons were not 
identical. 

But the matter is not yet exhausted. There is some- 
thing more profound: electrons are indistinguishable 
in a still more rigorous sense. If two electrons are at 
one instant at places A and B, and at a later instant 
at places C and D, it is impossible to say which of the 
electrons at C and D is the one which was formerly 
at A—that is to say, an electron can freely exchange 
its recognizability with other electrons; it has no same- 
ness of being, no proper identity, no separate history. 
Its selfhood is merged in an electronhood which it 
shares with all other electrons, and which is corre- 
lated to it as potency to act. From the philosophical 
point of view this is clearly important, for it neces- 
sitates a revision of the concept of individuality as 
applied to the elementary particles, and reopens, in 
connection with the most recent discoveries in physics, 
the question which engaged so much attention in the 
Middle Ages, regarding the nature of universals or 
general terms, which represent the common basis of a 
class of individual objects. 

The transition which is now in progress from elass- 


ical physies to a new natural philosophy conformable — 


to relativity and quantum-mechanies is less violent 
than that which took place three centuries ago, when 
classical physies arose on the ruins of Aristotelianism, 
but it may prove not less significant. As we have seen, 
it involves a return to some fundamental Aristotelian 
notions, which have again become a living foree; and 
this should lead to more intercourse and mutual under- 
standing between men of science and philosophers; for 
of all types of philosophy, the Aristotelian-Scholastic 
is, in its principles, the most congenial to the scientific 
mind. - Like men of science in all ages, the Schoolmen 
never doubted the existence of an objective world that 
was independent of human cognition; they were un- 
troubled by difficulties such as those raised later by 


Berkeley, Hume and Kant; they looked outwards 


towards a reality external to themselves, and analyzed 
their experience of it. They held that all our knowl- 
edge is derived primarily through the senses, which 
come into direct contact with concrete things. The 
sense-impression is subjected to the operation-of the 
active intellect, which throws light upon it, as it were, 
divesting it of its contingent elements and making it 
intelligible by drawing out the idea or concept con- 
tained in it. The idea so obtained is the means 


Physica] 
Matica} 
are 
ectiong | 
mea, : 
Touble 
ine ay 
con- 
on of 
vould : 
elec. 
asa 
ting | 
vali. | 
the 
ies 
ith 
tle 
ce 
| 
| 
wat 
| | \ 


whereby knowledge is acquired. Thus the human in- 
tellect is capable of conceiving relations such as cause 
and effect, and of apprehending Being as such; meta- 
physics is possible, and completes physies by ascending 
to the true understanding of reality. 

All this fits in very well with the scientifie man’s 
view of what metaphysics ought to be. But if the 
prospect of a movement in the direction of Aristotel- 
ianism is agreeable to the investigator of nature, it 
may prove not less so to the philosopher. For the 


_ Cartesian revolution, which dethroned Aristotle, sev- 


ered the philosophic and scientific traditions from 
each other, and made it impossible to incorporate 
physics into an all-embracing doctrine of reality. 
The impoverished representation of the objective 
world which Descartes obtained by abstracting only 
its purely quantitative aspects was a soulless mecha- 
nism, composed of parts which had no function except 
to move each other about in space; and this function 
was itself philosophically inexplicable and had no re- 
lation to any ideas of value or purpose. 

The inherent defects of Newtonianism, the result of 
its dependence on the concepts of Descartes and Gas- 
sendi, were perceived by Leibnitz. In his controversy 


_ with Clarke he diseussed the tendency, which had be- 


come common in Newtonian circles, to conceive of the 
relation between God and the universe as analogous 
to that of a watchmaker to a watch which he has con- 
structed, and which, having been set going, continues 
to function, for some time at any rate, without any 
necessity for the continued presence or attention of 
its originator. Such a conception led inevitably to 
the idea of an absentee God, who, having created the 
world, had left it to run its own course without fur- 
ther divine intervention and who was therefore for 
practical purposes non-existent. As Leibnitz saw, it 
is impossible to build any religion as a superstructure 
on a purely mechanical philosophy ; and, in particular, 
Christianity, being an incarnational and sacramental 


THE LONGEVITY OF THE EMINENT 


By Dr. HARVEY Cc. LEHMAN 
OHIO UNIVERSITY 


In an article published in the Journal of the Amer- 
ican Medical Association! Dr. R. A. Rendich states 
that the most prominent physicians—those whose 


death notices receive the most space in the Journal— 


die on the average 4.7 years earlier in life than do 
those whose demise receives only a bare mention. 
Although Rendich presents no data which would 
enable a critical reader to draw any valid conclusion 
regarding the statistical significance of this apparent 

1R. A. Rendich, Jour. Am. Med. Asn., 119: 1041, 1942. 
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religion, is incompatible with any view of the wl - 
which completely despiritualizes matter. 

The debate between Leibnitz and Clarke took Dlagg 
in the lifetime of Newton, who, however, did not Dar. 
ticipate in it. Though profoundly interested jp theo. 
ogy, he seems to have held that the physicist js yy 
under any obligation to concern himself with ine) 
physics; he ean give his undivided attention to i, 
vestigating the laws which will enable him to pregig 
phenomena, and can leave the deeper problems », 
tirely out of account; he can make it his purpose t, 
describe rather than to explain: This is one of th 
implications of his celebrated declaration hypothe 
non fingo,® and it determined the attitude of his gy. 
cessors—that is to say, men of science since Newt, 
have generally held that correct (even if in some x. 
spects limited) knowledge regarding physics can }p 
combined with any views whatever on the fundamenta|} 
questions of being and reality; that part of the worlj 
ean be rightly understood without reference to the 
whole; that natural philosophy is independent of 
metaphysics. 

In a restricted sense this doctrine is true. The fat 
can not be disputed that great discoveries regarding § 


the behavior of the external world have been made by a" 
workers whose investigations in their field of researc 
were not related in their own minds to any interest Se 
or belief outside it. But the effect of such segregated 
thinking has been to make science a departmental me 
affair, having no influence on life and thought except @™ ,,, 


indirectly through its applications. At the present i ,, 
time there is a movement in scientific circles aiming at 
securing for science a greater influence on huma # ,, 
affairs, and even calling for a refounding of civiliza- % ¢, 
tion on a scientific basis; but its advocates do not Hy 


always understand that, as a necessary condition 


the possibility of such a reform, science must be rein- 
tegrated into a unity with philosophy and religion. 


difference in longevity, Rendich assumes that the 
most prominent physicians really are less long-lived § 
than are somewhat less successful physicians and he 
assumes further that their shortened life is the price 
that the prominent physicians pay for success 
prominence in the medical world. 

In a subsequent study,? Mills, who analyzed 1,036 
obituary notices which were published in the samé 


10 ‘ Principia,’’ Schol. gener. sub finem. 
20, A. Mills, ScreNcE, 96: 380-381, 1942. 
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urnal, obtained a curvilinear relationship between 
nean age at time of death and the number of lines in 
eath column notices. In interpreting his data, how- 

ver, Mills centers his attention primarily on one end 
By his curve almost to the exclusion of the other, «.., 
in the fact that those physicians whose death notices 
ontain 21 or more lines died at the mean age of 70.59 
rears. Mills pays seant attention to the fact that the 
physicians whose obituary notices contain only 2 lines 
vied at the greater mean age of 71.28 years. The fact 
hat Mills found a curvilinear relationship between 
mean age at time of death and the number of lines 
:, death column notices should certainly have caused 
Bim to doubt the real significance of his findings. 
However, Mills displays no such doubt. The gist of 
B\fills’s one-sided conclusion is summarized by him in 
the following words: “. . . the great seem not so in- 
clined to die young or break down in the struggle as 
are the somewhat less successful; instead, their heri- 
tage appears more likely to be a ripe old age.”* 

Mills and Rendich both seem to assume that the 
number of lines devoted to one’s obituary is a valid 
measure of greatness or eminence, and both of these 
investigators assert that the longevity of the very 
eminent differs markedly from the longevity of those 


| who are somewhat less successful. Nevertheless, these 


two workers arrive at diametrically opposed conclu- 
sions. 

For a number of years the present writer has been 
studying the chronological ages at which outstanding 
leaders are most likely to reach the high points of 
their careers. He has studied also the chronological 
ages at which various kinds of creative thinkers are 
most likely to accomplish those things which enable 
them to attain eminence.’ In making the foregoing 
studies, statistical distribution tables were assembled 
which set forth both the ages of attainment and also 
the ages at time of death for almost 200 different 
groups of eminent individuals. Since the foregoing 
data were already assembled for the above-mentioned 
purpose, it was a relatively simple task to compute 
for each of these groups of exceptional individuals 
both the mean age at time of accomplishment and the 
mean age at time of death. What is found when 
data for this large number of groups are examined? 

(1) The longevity of groups of eminent individuals 


who were born prior to about 1775 was compared 


with the longevity of other groups of eminent indi- 
viduals (in the same fields of endeavor) who were born 
from 1775 to 1850. In some instances the earlier- 
born groups were found to exhibit greater longevity 
and in other instances the later-born groups displayed 
+H. Scientific Monthly, 54: 162-175, 1942. 
°H. C. Lehman, ScrENce (in press). 
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greater longevity. On the whole, however, there was 
no consistently reliable difference between the longev- 
ity of the later-born and the earlier-born groups.® 

(2) Nineteen different comparisons were made be- 
tween groups of creative thinkers who are recognized 
by experts as topflight performers and other groups 
of creative thinkers in the same fields of endeavor 
who are somewhat less eminent. No consistent dif- 
ferences in longevity were found. 

(3) A careful study was made of the longevity of 
various types of eminent individuals—musieians, in- 
ventors, mathematicians, and so forth. Differences in 
mean age at time of death were found for these vari- 
ous groups, and some of these differences were statis- 
tically significant. For example, the composers, the 
poets and the painters in oil seemed to be somewhat 
less long-lived than the other groups with which they 
were compared. However, the group differences in 
longevity within a given field of endeavor were fully 
as great as were the median group differences among 
the different fields. | 

Thus, for 19 groups of painters in oil the mean age 
at time of death for the median-lived group was 59.14 
years. And for 33 groups of scientists, mathema- 
ticilans and inventors, the mean age at time of death 
for the median-lived group was 66.05. The median- 
lived group of scientists et al. thus lived on the aver- 
age 6.91 years longer than did the median-lived group 
of painters in oil. But the difference in the mean 
longevity of the longest-lived and the shortest-lived 
groups of oil painters was 9.92 years. Similarly, the 
difference in the mean longevity of the longest-lived 
and the shortest-lived groups of scientists was 6.02 
years. Numerous other such comparisons as the fore- 
going led to the conclusion that, within a given field 
of endeavor, the group differences in longevity are 
fully as great as are the group differences from field 
to field. 

(4) For 35 groups of leaders (political, religious, 
judicial, legislative, military, educational and the 
like), the correlation between mean age at time of 
qualifying fer membership in a particular group and 
mean age at time of death was found to be +.89. 
When 5 of the foregoing 35 groups were excluded 


from the computation’ because these 5 groups seemed 


to have produced a spuriously high positive correla- 
tion, the resultant r dropped to +.70. This fairly 
high positive correlation suggests that various lead- 
ers have exhibited much of their longevity prior to 
qualifying for membership in their particular group. 


6 Cf. in this connection, E. G. Dexter, The Independent, 
118: .185—187, February 12, 1927. 

™These 5 groups consisted of hereditary sovereigns, 
born long ago, who had attained their thrones at quite 
early ages and who also had died at relatively youthful 


ages. 
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For example, the average age at time of death for 
the 29 Presidents® of the United States who have died 
is 68.3 years. The men who become this country’s 
chief executives must, in the very nature of things, 
be a relatively long-lived group, for no one is elected 
to this high office until he has reached middle age at 
least. The state governors of the United States, born 
prior to 1850, have died at a lower mean age than 
have the Presidents, but these state governors have 
also been elected to their governorships at younger 
age levels. It seems clear, therefore, that any com- 
parison with respect to the longevity of these two 
groups will be of doubtful significance until mean age 
at time of entry to the group in question is taken into 
account. Similarly, the positive r of +.70 between 
mean age at time of qualifying for membership in 
a given group of leaders and mean age at time of 
death, suggests that no wholesale comparison of the 
longevity of groups of leaders will be very meaning- 
ful until the mean age at time of entry into each 
group has been allowed for. 

Table 1 sets forth the mean ages in years at time 
of death for 25 groups of eminent individuals. At 


TABLE 1 


MEAN AGES IN YEARS AT TIME OF DEATH FOR VARIOUS TYPES 
OF EMINENT INDIVIDUALS 


Type of worker 
248 Members of the President’s Cabinet 
249 American College and University 
405 Educational Theorists ........... 69.06 0.602 
1,172 Educators, all kinds* ..,......... 68.98 0.371 
423 Economists and. Political Scientists 68.68 0.596 
537 Contributors to Medicine and Public 
807 Philosophers 68.22 0.472 
203 Historical Novelists ..........e6. 67.89 0.928 
413 State Governors (U.S.A.) ........ 67.02 0.597 
757 Authors of Words to Church Hymn 
177 Mathematicians 66.62 1.107 
' 357 Composers of Grand Opera ....... 66.59 0.737 
273 Composers of Choral Music ...... 66.51 0.816 


274 Composers of Chamber Music .... 66.26 0.717 


407 Naval and Military Commanders 

(born from 1666 to 1839)** .... 66.14 0.689 
244 Authors of Political Poetry ...... 64.47 1.011 
205 Painters im O88 64.22 0.763 
213 Hereditary European Sovereigns .. 49.14 1.146 


* These data were obtained and published by G. W. A. 

Luckey, School and Society, 28: 244-248, 1928, 
** For 309 Naval and litary Commanders born prior to 

1666 the mean age at time of death was 55.69 years. . 

' +The list of British authors includes numerous poets. 


the top of the list is a group of 248 cabinet members 
of the Presidents of the United States. For these 
8 Because of their small number, the Presidents of the 


United States were not included in the 35 groups of 
leaders. ; 
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248 cabinet members the mean age at time of dex dual 
was 71.39 years. At the bottom of this same list dl 7 
a group of 213 hereditary European Sovereigns yhilmMhe til 
died at the mean age of 49.14 years. For the 240 ocoU1] 
cabinet members and the 213 hereditary SOVereign ll pO! 
the mean difference in longevity is 22.25 Years, ai Tabl 
this difference is statistically reliable, the critical rails. th 
being 15.76. Must one infer that the lesser longerity ' 
of the hereditary sovereigns is the price that was paid 

by these individuals for being hereditary mii 
This latter conclusion does not necessarily folloy, 
The 248 cabinet members were first sworn in at th 
mean age of 51.21 years, whereas the hereditary ruley 
qualified for membership in their particular group 4 fm "0 


the mean age of only 30.00 years. For these ty q ero 


groups the difference in their mean ages at time of MMS st 
entry into their respective groups is thus 21.21 years: theits 
almost the same number of years as the differen 
in their longevity, namely, 22.25 years. Indeed, when 
the average cabinet member was first appointed he 
was already older than was the hereditary ruler x 
time of death. These data, therefore, may merely re. 
flect the obvious fact that it is impossible for thos 
who die young to become members of the President's 
cabinet in the United States. Certainly, a group of 
individuals who have died at the mean age of 49.14 
years could not have qualified for any office at the 
mean age of 51.21 years. 

W. R. Miles® reports the following data regarding 
the life-spans of certain eminent Greeks: 


I will mention four professional groups for each of 
which the number of cases is not too trivial: 38 philoso- 
phers lived on the average to 78.8 years, 26 writer 
(poets) 79.3 years, 25 writers (historians, critics) 784 
years, and 10 orators, 71.6 years. The average was 7/ 
years and 45 per cent. of the group reached the 80-year 
mark.?° 


Although the number of his cases is not large, it is 
noteworthy that each of the four groups mentioned 
by Miles exhibited greater longevity than any of the 
25 groups for which data are presented in Table | 
Does this difference in longevity signify that the 
ancient Greeks were hardier individuals who lived 
longer than we moderns because of their greater 
hardiness? Not necessarily. The difference in the 
mean life-spans of Miles’s 4 groups of ancient Greeks, 
as compared with the 25 more modern groups fot 
which data are presented in Table 1, may be due 
merely to what this article has emphasized repeatedly, 
namely, differential selective factors. That is to say, 
this difference in longevity may have resulted from 4 
difference in the selective factors operating then and 
now. It may well be that, in the recent past, an indi- 


9 W. R. Miles, ScrENcE, 81: 79-87, 1985. 
10 Ibid., p. 381. 
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death dual could attain eminence in intellectual fields at a 
e list jm ore youthful chronological age than he could during 
NS Whe time of the early Greeks. The age-curves which 
the 249MM oompany a recently published article’ lend some 
Creigns pport to this hypothesis. 

TS, an Table 2 sets forth, for six types of creative think- 
al ratiofillmirs, the r between mean age at time of accomplishment 
ai. TABLE 2 


'S Paid g CORRELATION BETWEEN MEAN AGE AT TIME OF DEATH 
rulers} Mean AGE aT TiME oF ENTRY TO VaRious Groups 
oF EMINENT INDIVIDUALS 
follow, 
at the Type of worker r 
‘Tulerg 
ti groups of oil painters, etchers, etc. ............. + .61 
0B groups of scientists, mathematicians, inventors ... +.24 
me of ES groups of contributors to medicine, surgery, etc... + .93 
Q groups Of AUTNOFS + .56 
years; 
erence 
ed he 
ler af RENNIE WILBUR DOANE 
ly re. 1871-1942 
these MI Turoucu the death of Rennie Wilbur Doane on 


dent's HM) ccomber 1, 1942, the science of entomology lost one 


pf its most valued workers in both its teaching and its 
applied phases. His work in applied biology began 
pt a time when economic entomology was entering a 
period of expansion in many of its useful fields of 
service. It was characteristic of the man that he 
should have chosen entomology as a career during one 
of its formative periods and that the record of his life 
as been one of pioneering effort. His interests have 
been broad, rather than specialized, and his contribu- 
184 Hitions to his chosen work have been many and varied. 
Mr. Doane was born in Des Moines, Iowa, on March 
Bll, 1871. As a boy he moved with his parents to Kan- 
sas and later to Southern California, where he received 
his earlier schooling. He was twenty years of age 
when a new university on the Pacifie coast, Stanford, 
was opened in 1891; and he entered with its first fresh- 
man class. As a self-supporting student, he found it 
hecessary to interrupt his university course by one 
year of outside employment, but he returned to com- 
plete his collegiate work and graduate in 1896. 
English literature was first selected by Mr. Doane 
as his major, but in his elective courses he was at- 
tracted by the men of the Stanford faculty who were 
due teaching ‘he biological sciences. In addition to David 
lly, Starr Jordan, he came under the influence of J. H. 
ay; Comstock, professor of entomology; and V. L. Kellogg, 
14 MMassistant professor. It was the stimulation of these 
ni men that led him to change his major to zoology and 
di- MB entomology in 1894, and it was from this department 
that he reeeived his degree. Later he returned for 
}sraduate work, and it can be said that it was the in- 
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and mean age at time of death. None of the 126 
groups for which data are presented in Table 2 con- 
tained less than 50 individuals. It will be noted in 
Table 2 that in each instance the r between mean age 
at time of achieving and mean age at time of death is 
positive. These positive r’s suggest once again that 
the conelusion already stated with reference to leaders 
holds also for the 126 groups of creative thinkers, ?.e., 
that if one is to understand the real significance of 
whatever relationship may be found between longevity 
and superior performance, it will first be necessary 
to take accurate account of the mean ages at which 
the creative thinkers have demonstrated their superi- 
ority. In so far as the present writer is aware, this 
has never been done and, except for calling attention 
to the problem, no attempt has been made to do this 
in the present study. 


OBITUARY 


fluence of Vernon Kellogg which had much to do with 
the outlook upon entomology which was formulated by 
Mr. Doane during his undergraduate and graduate 
studies and his first years of teaching. 

Following his graduation he went to Washington 
State College, where he taught zoology and entomology 
from 1896 to 1901, rising to the rank of assistant pro- 
fessor. It was while here that he married Elanora 
Cooper in 1898, who now surives him. His next posi- 
tion was that of superintendent of the Fisheries Ex- 
perimental Station located at Keyport, Wash. Much 
of his work at this station from 1901-1903 was con- 
cerned with research dealing with the propagation of 
the native oyster, an important natural resource of the 
state of Washington. 

In 1905 Professor Doane returned to Stanford, 
where he was to play an important part in the devel- 
opment of economic entomology on the Pacifie coast. 
He first entered the faculty as instructor and curator 
in entomology, which then had the status of a depart- 
ment under Vernon Kellogg. In 1920, when Dr. 
Kellogg resigned to become a member of the National 
Research Council, entomology at Stanford was in- 
corporated with the department of zoology and Mr. 
Doane was named associate professor. 
became full professor of zoology (entomology) and 
continued in this position until 1937, when he retired 
as emeritus professor. 

Throughout his career at Stanford, Professor Doane 
was active in assignments which called for the explora- 
tion of new and varied problems in applied entomo!l- 
ogy. One of the first of these was in 1908, when he 
made an investigation of the insect pests of cocoanut 
trees in the Society Islands. The most important 
problem encountered on this trip was that of a scale 


In 1926 he 
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insect, Aspidiotus destructor. In 1913 he was called 
to the Samoan Islands on a similar study for the copra 
industry in which the most important insect pest 
proved to be a rhinoceros beetle, Orycetes rhinoceros. 

It was in 1908 that Professor. Doane began a study 
of insect problems connected with the destruction of 
plant life in the vicinity of industrial plants in the 
western United States. These problems were for the 
most part localized around the ore-smelting and chem- 
ical plants in the mining districts. He became a 
recognized authority in this field and his services as 
consulting entomologist were often requested by indus- 
trial corporations. Yet another phase of applied en- 
tomology that drew his interest was the control of 
mosquitoes in the San Francisco Bay area, where for 
many years he was chairman of the Matedero Mos- 
quito Abatement District. 

In taxonomic entomology Professor Doane was in- 
terested in Diptera and very early in his work special- 
ized in the Trypetidae and Tipulidae. While at 
Washington State College he brought together large 
collections of both families and described many new 
species. He continued his work on this group while 
at Stanford, where he described a number of new 
species of Tipulidae, some of which were of economic 
importance. 

Professor Doane is remembered by his students as 
an energetic, kindly instruetor who was always ready 
to guide and help them in the acquisition of useful 
knowledge. In 1908 there was a small group of ad- 
vanced students at Stanford who were planning to 
enter forestry and desired instruction in forest ento- 
mology. To accommodate this group he instituted a 
eourse in forest insects, based primarily upon the in- 
sect problems in western forests. This was one of the 
first, if not the first, courses in forest entomology set 
up by any of the larger universities in the west; and 
in its first year it ealled for the cooperation of class 
and instructor in getting the most out of the material 
available. The course was developed and continued 
throughout the remainder of his teaching career. 
Later, as forest entomology became recognized at other 
schools on the Pacifie coast, Professor Doane took the 
leadership in combining under joint authorship with 
EK. C. Van Dyke, W. J. Chamberlain and H. E. Burke 
a text-book, “Forest Insects,” which was published in 
1936. | 

The teaching of entomology in its application to dis- 
eases that affect man was among the more important 
courses which he covered during his long career at 
Stanford. This subject formed the material for his 
first book, “Insects and Disease,” which was published 
in 1910. In 1915 he published with Dr. Kellogg a 
text-book, “Economic Zoology and Entomology.” 
“Common Pests,” a reference book dealing with in- 


sects and other pests affecting man, was publish; 
1931. 

Both in his teaching and in his writing, Profi. 
Doane possessed the facility to express technical may 
rial in clear, simplified language. A list of his publ 
cations prepared by Dr. G. F. Ferris shows a jig , 
fifty articles and books. The published papers ed 
ered his taxonomic work on the Tipulidae and Tyy, 
tidae, the results of his investigations of insect eneyjs 
of the cocoanut palm, an article on the mosquitos; , 
the Society Islands, an article on mosquito control ayj 
several papers on western forest insects. 

He was a member of a number of scientific societies 
including the American Association for the Advangd 
ment of Science, the American Association of Ry 
nomic Entomologists, the Ecologieal Society of Ame 
ica and the Sigma Xi. 

The last years of Professor Doane’s life wey 
troubled by frequent periods of illness, but these dj 
not break his always forward outlook or his enth 
siasm in planning for things ahead. Among his mog 
characteristic qualities were his energy and his ten; 
ity in completing those tasks which he considera 
worth while. He always took a deep personal interes 
in the welfare of his students that followed them inate N 
the later walks of life. His wide background of ajgm th 
perience and inborn kindliness made him a valuable 
counselor to all those who came within his influencegm™ $ 
Once he recognized promise and worth in those withime *°Ut 
whom he worked, his loyalty and sympathy neve TD 
faltered. 


Joun M. Miter (1) 
U. 8. Bureau or ENTOMOLOGY AND 


PLANT QUARANTINE, 
UNIVERSITY OF CALIFORNIA AT BERKELEY (2) 
LESLIE LELAND LOCKE key it 


Lestiz Locks, long well known as a (3) 


authority upon the history of mathematical instri- wi 
ments, in particular the Peruvian quipu and calculat (4 
ing machines, died at his home in Brooklyn at 
age of sixty-three years, on August 28, 1943. regic 

In addition to many scientific articles in mathe (5 


matical journals, Professor Locke wrote an author: natic 
tative work, “The Ancient Quipu, or Peruvian Knot i unoe 
Record,” published in 1923 by the American Museum 9% Plen 
of Natural History, with a supplement in 1928. 
His collection of early ealeulating machines wi 
presented by Mr. Locke recently to the Smithsonia T 
Institution. Valuable early American text-books wert i Boz 
presented by Mr. Locke to the University of Michigan i Ala 
_ After graduation at Grove City College and pos lan 
graduate work at Grove City College (A.M. in 1900), MM des 
Pennsylvania State College, Cornell University a0! tici 
Columbia University, Mr. Locke taught at Michigat anc 
State College, before establishing his teaching ™ i get 
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First at Adelphi College, and then for 
venty-two years at Brooklyn College and the Tech- 
ea] High School, Mr. Locke established a reputation 
th as an able teacher and a learned investigator and 
Liter on the history of mathematics. 


Louis C. KARPINSKI 


RECENT DEATHS 


“New De, M. Maoraruane, since 1920 professor 
oes meritus of botany of the University of Pennsylvania, 
“ol a vied on September 16 at the age of eighty-seven years. 


Dr. FREEMAN WarD, professor of geology and head 


THE NORTH PACIFIC PLANNING PROJECT 


Ar a meeting last August, according to The New 
York Times, the National Resources Planning Board 
suggested to the co-chairmen of the Joint Economic 
Committees of the United States and Canada that the 
possibilities of the North Pacifie region would merit 
careful study. As a result the two nations have begun 
the North Pacifie planning project, the first step of 
which is to study the area preliminary to considering 
usb proposals for developing its resources, improving liv- 
ing standards and increasing the population, now 
with about one hundred thousand. 
revere ‘The joint committees decided to sponsor such a sur- 

vey, and the following aims have been announced: 


(1) Enhaneed security for Alaska, Canada and North 
America through well-conceived development of the North 
Pacific. 

(2) Positive and aetive use of the area as a strategic 
key in a post-war system of world security. 

an (3) Development of the resources and transportation 
tre 2dVantages as contributions to a better balanced conti- 
Jat economy, 
the (4) Development of economic opportunity for demobil- 

ized service-men and others who are adaptable to the 
| region. 
he} (5) A demonstration of the potential benefits of inter- 
Mt Hi national collaboration in the development of backward and 
not unoccupied areas; a testing of the various devices for im- 
Plementing collaboration between all the governmental 

and corporate organizations and commissions and treaties 
48 between the two nations. 


al The United States National Resources Planning 
” MM Board has provided the full-time assistance of its 
1. @® Alaska regional office staff, with headquarters at Port- 
t HM land, Oregon. James C. Rettie, of Portland, has been 
designated United States co-director. Actively par- 
dM ticipating are the Departments of State, Agriculture 
Interior and the Board of Economie Warfare, to- 
1 @® sether with Federal and territorial agencies in Alaska. 
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of the department of geology of Lafayette College, 
died on September 14. He was sixty-four years old. 


Dr. Ivon R. Taytor, associate professor of psychol- 
ogy at Brown University, died on September 2). He 
was forty-five years old. 


Dr. CHarues E. Resser, since 1914 assistant eura- 
tor of paleontology and curator of invertebrate 
paleontology and paleobotany at the Smithsonian In- 
stitution, died on September 17 at the age of fifty-four 
years. 

Hat W. HarpDInGE, mining and metallurgical engi- 
neer and inventor, died on September 15. He would 
have been eighty-eight years old on September 30. 


SCIENTIFIC EVENTS 


For Canada, Dr. Charles Camsell, deputy minister 
of the Department of Mines and Resources, has been 
named Canadian co-director, with agencies of the 
Dominion and of the provincial government of British 
Columbia cooperating. 

The specific boundaries of the territory to be con- 
sidered have not yet been clearly defined, pending the 
outcome of the study. Mr. Camsell said that the ter- 
ritory embraces part of Alberta, the northern half of 
British Columbia, the Yukon Territory, Alaska and 
the Mackenzie River portion of the Northwest Terri- 
tories. He said that the eastern boundary would take 
in all territory which had any bearing on the economic 
aspect of the new Canada-Alaska highway and its 
related air routes. 


ESCUELA AGRICOLA PANAMERICANA 


THIs institution, situated twenty-five miles from 
Tegucigalpa, capital of the Republic of Honduras, 
opened its doors on September 1 with seventy-four 
students representing seven countries—Mexico, Gua- 
temala, El Salvador, Honduras, Nicaragua, Costa 
Rica and Panama. Its establishment was made pos- 
sible by a gift of $500,000 from the United Fruit 
Company of Boston. It is governed by a board of 
directors composed of Samuel Zemurray, president; 
W. Latimer Gray, secretary-treasurer; Thomas Bar- 
bour, Thomas D. Cabot and T. Jefferson Coolidge. 
Operation is carried out through a board of regents, 
of which the members are Wilson Popenoe, chairman; 
Fernando Castro C., Luis Landa, Carlos Mirén, Doris 
Zemurray Stone, W. L. Taillon and Walter E. Turn- 
bull. 

All students enjoy ful! scholarships, inciuding trans- 
portation from their homes to the school, board, lodg- 
ing, clothing, laundry service, medical attention and 
tuition. Equipment includes 3,500 acres of land, 
lying between 2,500 and 5,000 feet in elevation; a 
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main building to be known as “Zemurray Hall” (not 
yet completed) ; dormitories, a dining hall, residences 
for the staff, a modern dairy and cold storage plant 
and various minor structures. 

In founding Escuela Agricola Panamericana it was 
the purpose of the United Fruit Company to cooper- 
ate in a practical manner toward the further develop- 
ment of agriculture in the Latin American countries. 
To this end the school will not only furnish instruction 
to a considerable number of Latin American (chiefly 
Central American) youths, but also will conduct ex- 
periments, especially with a view toward the introduc- 
tion of new crop plants and improved varieties of 
those already cultivated, the diversification of tropical 
American agriculture and the improvement of the 
tropical dietary. 

In choosing the teaching staff, especial care has been 
taken to select men with long practical experience in 
tropical agriculture. The department of agronomy 
and soils is headed by Alfred F. Butler; that of live- 
stock and dairying by E. A. Rivera; and that of agri- 
cultural engineering by H. A. von Wald. Juvenal 
Valerio R., formerly director of the Museo Nacional 
at San José de Costa Rica, is professor of natural 
sciences, and Augusto Aris de C. is professor of En- 
glish. Instruction during the first year centers mainly 
upon mathematics, English and the natural sciences. 
All students do classroom work only in the afternoons, 
the mornings being spent in field practice. The full 
course will require three years, following which an 
opportunity for specialization will be given those stu- 
dents who have demonstrated unusual ability. 


WILson POPENOE, 
Director 


THE CHICAGO MUSEUM OF NATURAL 
HISTORY 


FoLLow1ne are excerpts from the address of Stan- 
ley Field, president of Field Museum for the past 
thirty-five years, as delivered before the audience at- 
tending the ceremonies marking the fiftieth anniver- 
sary of the founding of the museum, held on the 
evening of Wednesday, September 15, in the James 
Simpson Theater of the museum: 


At this time I have the privilege of making two impor- 
tant announcements, First: Mr. Marshall Field, grandson 
of the founder, has advised the trustees of his intention to 
give to the museum certain pieces of property that should 
produce an income at least equivalent to what his annual 
contributions have been in recent years. Mr. Field has 
been very generous to the museum; he has financed ex- 
peditions, purchases of collections, maintenance of the 
building and operating expenses, and is solely responsible 
for the pension plan which makes liberal provision for 
all the employees; without his aid and the great interest 
he has taken in all its activities, the museum could not 


have reached the splendid position it occupies to-day, 
contributions total $2,852,000, without any refereng, 
the gifts he is now proposing to make, so you can 
what an important part he has played in the growth » 
standing of the museum. 
While the gift of Mr. Field is very substantial, it j 
only his part in providing for a future which we ) jm 
may be on a seale suited to the standing of the instituig iim 
and to the importance of the great public and territory 
which it serves. | 
The museum must therefore look to other public-spirigiimmm 
citizens in the future as it has in the past, for Continnej 
contributions to its support and development. 


CHANGE oF NAME 


My second announcement has to do with the name 
the museum. The museum has had three names: Col, 
bian Museum of Chicago—Field Columbian Museum—,j 
Field Museum of Natural History. Mr. Marshall hy 
has discussed with me several times the matter of ty 
name of the museum. He has felt that since the musey 
was created and maintained for the public and has bec 
identified in the minds of the publi¢e as a Chicago instity 
tion, and since it is now playing a growing and importa 
part in the educational activities of the city—it would) 
appropriate, and also in the best interests of the musew, 
if the name were changed to Chicago Museum of Natuifil 
History, thereby identifying its ownership more close 
with the public of Chicago to whom, of course, it hy 
always belonged. 

It seemed to both of us that the oceasion of the fiftieth 
anniversary was the logical time to announce the chang, 
Accordingly, the matter has been fully discussed with tly 
Board of Trustees, has met with their unanimous approvil 
and they have authorized me to make this announcemat ’ 
to you. 

The change will become effective as soon as legally 
possible. 


THE NATIONAL METAL CONGRESS 


A series of seventeen practical sessions on pu § 
duction, conservation and post-war planning in tk 
metal industry have been announced by W. H. Lise Hie” 


man, national secretary of the American Society fu B 
Metals, for presentation during the National Mel th 


Congress and War Conference Displays in the Palme 
House, Chicago, during the week of October 
These sessions will provide a central clearing how 
for the practical solution of production problems, 
conservation demands and of many post-war problems 

There will be a session on Wednesday afternos, 
October 20, on Post-War Planning in the Non-ferro 
Metals. A discussion on Thursday afternoon, Octobe 
21, will concern fundamental changes that may reas0l: 
ably be expected in metallurgy and metals generall) 
On the same afternoon, a simultaneous session Wi 
deal with light-weight construction for the post-w! 
era. 

The seventeen sessions will open on the afternot! 
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October 18, with a discussion of advanced quench- 
g practice. The purchase of steels on expected per- 
mance Which is the European practice rather than 
, chemical analysis, as used in this country, will be 
wnsidered at one of the evening sessions on Monday, 
@, the other simultaneous sessions devoted to non- 
structive tests. Powder metals, products that have 
nally come into their own during the war, will be dis- 
ssed on Tuesday afternoon, October 19. Simul- 
nneous sessions the same afternoon will deal with 
necial alloy addition agents for steel, with another 
x<sion on steel-making methods scheduled for Tues- 
ay evening. Another Tuesday afternoon session will 
eon foundry metallurgy. 

On Wednesday afternoon, October 20, in addition 
» the session on post-war planning in non-ferrous 
netals, a simultaneous session will take up modern 
practices in surface hardening. Another session on 
Wednesday afternoon will deal with control of quality 
by inspection. This session will also take up the per- 
onal equation in inspection, precision measurements 
Mnd the statistical analysis of test results. A ses- 
sion in the afternoon will deal with control of qual- 
Sty by inspection. National emergency steels will 
pecupy the session in the evening. Use of these new 
steels in aireraft and engines, as well as their general 


fiftieth utility, will be discussed. 
change Salvaging metals, including the recovery of battle- 
vith tu@field scrap, will be discussed in one of the simultaneous 


sessions on Thursday afternoon, October 21. 
Magnesium and magnesium alloys will be the sub- 
ject of one of the final sessions on Friday afternoon, 
October 22. “The Working of Magnesium,” a film 
of the Dow Chemical Company, will be shown. The 


S$ ffother session will deal with special finishes and metal- 
pr lie protection. 

in th War production sessions will be held each afternoon 
Kise. and evening during the week, except Thursday and 
ty fo Friday evenings, in the Palmer House, where more 


than one hundred and sixty mapufacturers will have 
‘alme fe War conference displays. The technical and profes- 
+ fm 10nal programs of-the society will be held each morn- 
hous 128. 


THE LOUIS LIVINGSTON SEAMAN FUND 


n00l, Tue New York Academy of Medicine announces the 
rrow fe @Vailability of the Louis Livingston Seaman Fund for 
tobe fie the furtherance of research in bacteriology and sani- 
science. One thousand dollars is available for 
aly. fm *SSignment in 1943. This fund has been made pos- 
wil sible by the terms of the will of the late Dr. Louis 
vit fm Livingston Seaman, and is administered by a commit- 
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tee of the academy under the following conditions and 
regulations : 


(1) The committee will receive applications either from 
institutions or individuals up to November 1, 1943. Com- 
munications should be addressed to Dr. Wilson G. Smillie, 
chairman of the Louis Livingston Seaman Fund, 1300 
York Avenue, New York City. 

(2) The fund will be expended only in grants-in-aid 
for investigation or scholarships for research in bacteriol- 
ogy or sanitary science. The expenditures may be made 
for: (a) Securing of technical help. (b) Aid in publish- 
ing original work. (c) Purchase of necessary books or 
apparatus. 


NEED FOR WATER-INSOLUBLE FORMS 
OF WATER-SOLUBLE VITAMINS 

THE practicable enrichment of corn grits and white 
rice with certain vitamins would be greatly facilitated 
if insoluble forms of thiamine, riboflavin and niacin 
were available. Whereas the soluble forms of these 
factors are entirely suitable for the enrichment of 
white flour and of many of the cereal breakfast foods, 
the customary culinary methods widely prevalent in 
this country make these water-soluble forms less suit- 
able. Corn grits and white rice, for example, are 
often subjected to rinsing before cooking. Thus 
water-soluble vitamins sprayed on the exterior sur- 
faces of these particles would be washed off and lost 
in the disearded rinse water. In the face of this situa- 
tion methods are in process of development for im- 
pregnating the water-soluble vitamins within the 
interior of special granules of size and texture ap- 
proximately comparable to the hominy grits or white 
rice, respectively, but that method has certain disad- 
vantages. 

Cognizant of the importance of this situation, the 


Committee on Cereals and the Food and Nutrition 


Board of the National Research Council at their meet- 
ing on September 1, 1943, made the following pro- 
posal: 

The food and nutrition board commends to the atten- 
tion of laboratories of the chemical and cereal industries 
and to those of universities and experiment stations the 
desirability of developing insoluble salts or derivatives of 
thiamine, riboflavin and niacin, capable of being fixed 
upon the surfaces of cereal particles in physiologically 
active form and in a manner to avoid loss by rinsing. 
Such developments would be of peculiar value in the en- 
richment of white rice and corn grits. 


Frank L. GuNDERSON, 
| Executive Secretary 
Foop AND NUTRITION Boarp, 
NATIONAL RESEARCH COUNCIL, 
WASHINGTON, 25, D. C. 
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SCIENTIFIC NOTES AND NEWS 


CoRNELIUS FRANCIS KELLEY, chairman of the board 
of directors of the Anaconda Copper Mining Com- 
pany, has been awarded the Charles F. Rand Memorial 
Medal for “distinguished achievement in mining ad- 
ministration” by the American Institute of Mining 
and Metallurgical Engineers. Presentation of the 
medal will take place at the annual dinner meeting 
on February 22, 1944. 


A TESTIMONIAL dinner in honor of Major General 
James C. Magee, whose term of office as Surgeon 
General of the Army expired on May 31, was given at 
the Statler Hotel in Washington, on May 25. About 
two hundred and fifty officers of the medical depart- 
ment attended. 


Dr. E. B. Frep, for thirty years a member of the 
department of agricultural bacteriology of the Uni- 
versity of Wisconsin and for the past nine years dean 
of the Graduate School, has been appointed dean of 
the College of Agriculture. 


Dr. Joun H. Fereuson, of the department of phar- 
macology of the School of Medicine of the University 
of Michigan, has been appointed professor and head 
of the department of physiology of the School of 
Medicine of the University of North Carolina. Dr. 
Ferguson is known for his research on the mechanism 
of blood clotting. 


Dr. Rospert J. Masters has been appointed profes- 
sor and head of the department of ophthalmology at 
the School of Medicine of Indiana University. Dr. 
William F. Hughes, who since 1934 has been chair- 
man of the department, will continue teaching. 


Drs. Howarp W. Porter, clinical professor of 
neurology and psychiatry, and Nicholas B. Dreyer, 
associate professor of pharmacology, have been pro- 
moted to full professorships at Long Island College 
of Medicine, Brooklyn. 


Dr. Ricnarp H. Loaspon, formerly librarian and 
head of the department of library science at Madison 
College, Harrisonburg, Va., has been appointed head 
of the department of library science at the University 
of Kentucky. 


Dr. Lewis F. Stee, since 1936 librarian of Hamil- 
ton College, has been appointed assistant director of 
the Library School of the University of Illinois. 


CoLONEL BrapLEy Dewey, of Cambridge, Mass., 
who was recently appointed acting rubber director of 
the War Producticn Board, has been named national 
rubber director. He succeeds William M. Jeffers. 


Epwarp M. Couuins, who has been on leave of 
absence for a year from Kent State University to 


teach at Williams College, has been appointed p pro. 
fessor and head of the department of chemisiry 4 
Illinois College, Jacksonville. 


Dr. E. J. WELLHAUSEN, associate professor ¢ 
agronomy in the department of agronomy and geneticg 
of West Virginia University and associate Seneticist 
of the Agricultural Experiment Station, has joing 
the staff of the Rockefeller Foundation in Mexieg 
City. 


Dr. Roserts A. Hnarn, since 1936 director of in 
dustrial hygiene of the Kansas State Board of Health, 


has become medical director of the Indiana Divisies 


of the Republic Aviation Corporation. 


B. Mourpuy has been appointed deputy 
vice-chairman for production of the War Production 
Board. He will direct all production activities within 
the industry divisions and bureaus which report to 
the vice-chairman of the Office of Operations. Turner 


EK. Currens has retired as chief of the Botanicals Unit } 


of the Drugs and Cosmetics Section of the Chemical 
Division. He is succeeded by Henry W. Heinie. Gar. 
field R. MeDonald, of Cleveland, has been made as- 
sistant director of the Textile, Clothing and Leather 
Division. 


Ropert E. ALLEN has resigned as assistant deputy 
petroleum administrator of the Petroleum Administra- 
tion for War, to become director of the Department 
of Information of the American Petroleum Institute, 
New York. 


Ir is reported in Chemical and Engineering News 
that Harry A. Campbell, who for thirty-four years 
has been associated with the Bureau of Explosives, 
has been appointed chief inspector. 


THE Journal of the American Medical Association 
reports that the committee on the teaching of tropical 
medicine of the Association of American Medical Col- 
leges has arranged that Dr. Donald B. MeMullen, asso- 
ciate professor and head of the department of hygiene 
and public health and associate professor of bacteri- 
ology of the School of Medicine of the University of 
Oklahoma, should go to Central America during the 
month of September to observe methods of tropical 
disease control. He planned to spend about three 
weeks at a United Fruit Company hospital and a 
least a week with the local field unit of the Office of 
the Coordinator of Inter-American Affairs. 


Dr. R. S. CAMPBELL, since 1934 assistant chief of 
range research of the Forest Service, U. 8. Depart- 
ment of Agriculture, will take charge of a new "e 
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search project concerning problems of grazing on 
forest lands at the Southern Forest Experiment Sta- 


tion. These studies, to be conducted by the Forest Ser- 


vice in cooperation with the Louisiana Agricultural 
Experiment Station, were authorized by the Congress 
in the Agricultural Appropriation Act for the cur- 


| vent fiscal year. The first step is to be a survey 


primarily of beef cattle grazing in the forests of 
Louisiana. Emphasis will be given to farms where 
livestock are grazed on forest lands as a major en- 
terprise rather than incidentally. The survey is ex- 


} pected to bring out ways of coordinating forest 


grazing with the use of farm pasture and other feed 
and to indicate improved forest-grazing practices. 
The survey also will show the important problems 
of stockmen and other agencies so as to work out 
and apply improved management practices of forest 
grazing. It is believed that wartime production of 
meat, hides and wool can be increased considerably 
in Louisiana by better grazing management. There 
are sixteen million acres of forest land. 


THE department of mechanical engineering of Buck- 
nell University has been named “The George T. Ladd 
Department of Mechanical Engineering” in honor of 
George T. Ladd, a Pittsburgh industrialist who has 
been a trustee of the university for several years. 


A LIBERTY ship launched at Baltimore on September 
13 was named for Henry Lomb, of the Bausch and 
Lomb Optical Company, who with John Jacob Bausch 
established the company in 1853. 


A sEriEs of five lecture-demonstrations on the cause, 
prevention and cure of various diseases will be offered 
for teachers at the American Museum of Natural His- 
tory on Friday evenings at 8 o’clock, beginning on 
October 2. The lectures will be given by specialists 
under the auspices of the New York Association of 
Biology Teachers. The program, together with the 
names of the lecturers, follows: October 2—‘“The 
Problem of Cancer,” by Dr. Halsey Bagg. Novem- 
ber 5—“The Problem of Syphilis,” by Dr. William 
Bayard Long. December 3—“The Problem of Tuber- 
culosis,” by Dr. Grant Thorburn. March 3—“The 
Problem of Emotional Disturbances of Youth,” by 
Dr. Marion Kenworthy. May 5—“The Problem of 
Certain Diseases of the Cireulatory System,” by Dr. 
William Goldring. 

THE first Inter-American Congress of Radiology 
will be held in Buenos Aires from October 17 to 22, 
under the auspices of the Argentine Society of Radiol- 
ogy. 


THE Journal of the American Medical Association 
states that competitive essays for the Warren Trien- 
nial Prize will be received until November 15. The 
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prize was set up in a fund by the late Dr. J. Mason 
Warren in honor of his father, Dr. John C. Warren. 
The accumulated interest is awarded every three years 
to the best dissertation considered worthy of a premium 
on some subject in physiology, surgery or pathologic 
anatomy, the arbitrators being the general executive 
committee of the Massachusetts General Hospital. 


THE daily press reports that thirty scholarships for 
study in Great Britain are being offered by the com- 
mittee in charge of the British Boxer Indemnity Fund. 
Competitive examinations will be held on February 1, 
1944, at Chungking, Sian, Chengtu, Kunming, Kweilin 
and Taiho. Scholarships will be for students in phys- 
ies, mathematics, mechanical engineering, hydraulic 
engineering, aeronautical engineering, mining enrgi- 
neering, forestry, pharmacology, public health, eco- 
nomics, law, education and naval architecture. 


The New York Times reports that an all-radio in- 
dustry planning board was formed in New York City 
on September 16 to guide the efficient and orderly 
progress of radio and electronics after the war. Rep- 
resentatives of nine outstanding industries of the 
country announced that a tentative plan had been 
approved unanimously. These are the Institute of 
Radio Engineers, the American Institute of Electrical 
Engineers, the Radio Manufacturers Association, the 
American Institute of Physics, the American Radio 
Relay League, FM Broadcasters, Inc., the Interna- 
tional Association of Chiefs of Police, the National 
Association of Broadcasters and National Indepen- 
dent Broadcasters. For the first time a supervisory 
body has been formed designed to avoid chaos in 
radio-electronie post-war reconstruction. Operations 
will begin on September 29, at which time various 
engineering groups will be set up to undertake definite 
projects. Any technical project allied with radio and 
broadeasting will come under the advisory supervision 
of the board. 


The New York Times also reports that William L. 


Batt, vice-chairman of the War Production Board, 
American member of the Combined Raw Materials 
Board, has announced the organization of a combined 
conservation committee, the American counterpart 
of the Anglo-American Conservation Committee set 
up in London last February. The purpose of the 
combined committee is to correlate the conservation 
work done in Great Britain and the United States by 
the active interchange of information in regard to 
conservation measures developed here, in Canada and 
in the United Kingdom. Howard Coonley, director 
of the conservation division of the War Production 
Board, has been named chairman of the combined com- 
mittee, and a deputy chairman is to be appointed by 
the British members of the Combined Production and 
Resources Board and the Combined Raw Materials 
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Board. The work of the committee will be concerned 
with savings through simplification, standardization 
and the use of alternative materials. 


In accordance with a reorganization plan all dairy 
research will be centered at the New York State Col- 
lege of Agriculture at Ithaca, and the program at the 
Experiment Station at Geneva will be developed along 


the lines of horticultural research and related fields. 


THE Cutter Laboratories at Oakland, Calif., have 
arranged to erect a new plant for the production of 
penicillin. 

AccorDING to the daily press, in order to assist in 
meeting the shortage of technical help in many of the 
war plants of the State of New Jersey, Rutgers Uni- 
versity is sending instructors directly into factories 
to eonduet in-service training classes. The courses are 
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tuition free. Workers are saved the time which other. 
wise they would have to spend commuting between fac. 
tory and school. This will not interfere with the oper. 


ation of the university’s public war-training cente, | 


where general instruction will be carried on in engi. 
neering, science and management. A similar plan js 
being put into effect by the Manhattan College Schoo 
of Engineering, New York City. 


THE Journal of the American Medical Association 
reports that the Faculty of Medical] Sciences of Buenos 
Aires recently opened its new building, occupying , 
whole block. It consists of twenty floors and yil 
house the faculties of medicine, biochemistry, pharma. 
cology, odontology, the Institute of Pathologic 
Anatomy, the Pardo Maternity Hospital and the 
Pavilion for tabetic patients. 


DISCUSSION 


TWENTY-FIVE-YEAR EFFORT AT SAVING 
NATURE FOR SCIENTIFIC PURPOSES 
NEARLY all interests excepting that of natural 
science are organized so as to exert pressure upon 
legislative and executive bodies when there are con- 
flicting interests relative to land use. There are in 
North America, north of Mexico, more than five hun- 


. dred local and national scientific biological organiza- 


tions, most of which under ordinary circumstances are 
committed to saving of samples of biotic communities 
or samples of vegetation for the scientific use of 
present and future generations. It is evident that, 
if some kind of union of these interested forces could 
be brought about, a great many movements detrimen- 
tal to the interests of science and humanity might be 
checked or retarded. Likewise movements beneficial 
to seience could be accelerated through the influence of 
a united effort. The writer was appointed chairman 
of a committee in the Ecological Society of America 
in March, 1917, and served until 1938. This commit- 
tee was charged with the listing of natural areas suit- 
able for preservation. This proved to be the beginning 
of an effort to organize the scientific interests of the 
United States and Canada for the purpose of preserv- 
ing nature. The list of natural areas, with related 
material, was published in 1925 as The Naturalists’ 
Guide to the Americas. The closing out of the remain- 
ing copies of this publication by the publisher early 
in 1942 marked the twenty-fifth year of experience 
with the problems concerned. 

An effective type of organization was brought about 
and has operated successfully for about sixteen years. 
Experience has shown that two types of committee 
are essential: (1) A Study Committee to inquire into 
the use and disposal of lands which included natural 


biotic communities, and (2) a Publie Contact Commit. 


tee to urge governmental agencies to act in certain | 


ways. This one can include no employees of the 
national government. The second committee would 
be responsible not only for exerting pressure but also 
for organizing the pressure of the affiliated local 
societies and national organizations. Such an organ- 
ized effort was successful in bringing about the estab- 
lishment of the Glacier Bay National Monument in 
Alaska. In this case, application was made to the 
executive department of the United States Govern- 


ment and was said at the time to be one of the most | 


unified demonstrations ever experienced by the off- 
cials concerned. There were other partially successful 
efforts to prevent the despoliation of national parks, 
monuments, ete. 

The organization of the Public Contact Committee 
included two or more representatives in each political 
division (states, etc.) to provide an annual list of 
officers of local organization in their territory. The 
officers of the organizations changed and they fre 
quently have not understood what they were expected 
to do and frequently lost interest. Of course the state 
representatives of the committee who were called upon 
to report did not always succeed in giving the infor- 
mation. These difficulties were the exceptions and 
were not at all prevalent. The expense of the com- 
mittee operation has at all times been considerable and 
down to 1937, only 29 per cent. of it was paid by the 
society, even though some contributions of institutions 
where the committee officers were housed were no 
included in the total. A considerable part of the 
expense was provided by contributions of the inter 
ested societies who were a part of the organization. 

A report, however, was sent to each contributing 
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society showing what had been attempted and accom- 
plished during the preceding year. The local and 
contributing societies were appreciative of such publi- 
cations and reprints as could be supplied from time to 
| time, but there was no regular publication, a fact 
which interfered with the payment of contributions 
for the work. In spite of difficulties, it has been 
demonstrated that it is clearly possible to make the 
local seientifie bodies into an effective force. What 
appears to be needed is some means of keeping them 
in contact with the central committee. 

In spite of the fact that the majority of members 
are interested, the Ecological Society of America has 
not yet developed sufficient interest to put this or any 
f other plan on a permanent workable basis. At the 
end of the twenty-five-year period, the project is 
probably no better established than at the end of the 
first nine years, when the machinery was first put to 
work in the case of the Glacier Bay National Monu- 
ment. With the wartime and post-war pressure to 
destroy nature already mounting, it is well for those 


™ interested in its preservation for scientific purposes 


to look over the machinery by which some of it may 
possibly be saved. 
V. E. SHELFoRD 
UNIVERSITY OF ILLINOIS 


ON METHODS OF “STARRING” AMERICAN 
MEN OF SCIENCE 

THE recent discussions in ScrENCE regarding the 
practice of “starring” deserving men of American 
science seem to have missed the crux of the problem. 
The question of the usefulness or fairness of such a 
practice depends entirely upon the accuracy of the 
method by which the desired end is attained. If it 
gives predominating chances of selection to certain 
scientists with the exclusion of others equally worthy 
of consideration a serious injustice is done and the 
value of the practice of “starring” is correspondingly 
decreased. That the present method of “starring” 
affords a very unfavorable opportunity of selection 
for many deserving men can be very easily proved. 

Forty-two research institutions are represented on 
a recent list of 82 chemists, nominated for inclusion 
among the 175 leading chemists of America, from 
which list 44 are to be selected for “starring” in the 
seventh edition of the Biographical Directory of 
American Men of Science. These institutions, with 
the number of nominees belonging to each, are indi- 
cated in the accompanying list. 

A few questions that every thoughtful recipient of 
this list might ask are: (1) What plan of nominations 
was adopted that gave Massachusetts Institute of 
Technology 8 times as many nominees for starring as 
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Massachusetts Institute Brooklyn Polytech. 0... 1 
of Technology ................. 8 Rockefeller Inst. .............. 1 
Wisconsin 5 Monsanto Chem. Co. ..... 1 
Pa. State Cok. 4 Conn. Agr. Expt. Sta... 1 
California 4 Gen. Aniline Co. ............ 1 
Columbia 4 WU. 8. Dept. Agr. .......... 1 
Michigan 3 New Eng. Ind. Research 
Northwestern 3 Foundation 
Chicago 3 Shell Develop. Co. .......... 1 
Stanford 2 Missouri 
Minnesota 2 Rohm and Haas Co. ........ 1 
Princeton 2 Bell Tel. Labs. ................... 1 
Ohio State 2 Ethyl Gas Corp. ..000.. 1 
Nat. Bur. Standards ...... 2 Caleo Chem. Co. .............. 
Harvard 2 Harvard Med. .................... 1 
Purdue 1 WU. 8. Rubber Co. ............. 1 
Distill. Produets ................ 
Eastman Kodak ................ 1 
U. 8. Bur. Mines ............ 1 82 


the California Institute of Technology or any of the 
other 24 institutions having only 1 nominee? Is this 
proportion based upon number or productivity of re- 
search staff? (2) How does it happen that Yale, 
Johns Hopkins, Mellon Institute of Industrial Re- 
search and scores of other important chemical research 
institutions are not represented? (3) Has chemi- 
cal research fallen so low in the institutions not men- 
tioned on this list that they have no candidates worthy 
of being starred? Such a conclusion is too unreason- 
able to be considered. (4) Has general interest in 
the practice of starring men of science become so 
slight that many directors of research are indifferent 
about it and do not take the trouble to sponsor ean- 
didates? This is perhaps one explanation for the 
very unbalanced list of “starrable” chemists now being 
submitted. 

Whether the situation as regards chemistry ‘exists 
also in the lists of nominees for other sciences the 
writer has no means of knowing. If the same condi- 
tions prevail generally then the present system of 
selecting “stars” for inclusion in the Directory of 
American Men of Science is of little value and might 
just as well be discontinued. 

There is nothing so fallible as human judgment and 
if the practice of starring men of science is to be 
continued it should be based upon purely impersonal 
methods of selection which are free from the faults 
of indifference, favoritism, ete., that give rise to un- 
fair representation. Impersonal methods are in fact 
the only means of enabling a voter to make a selection 
from a long list of candidates of whom the majority 
are unknown to him. Among such impersonal criteria 
may be mentioned numbers of papers published in a 
given period of years, numbers of patents taken out, 
rank of position, offices held in scientific societies, 
honors awarded, ete. Each one of these methods has 
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certain limitations, yet when considered together on a 
rating sheet the combined weighted average is as ac- 
curate as can be achieved by statistical methods of 
evaluation, and it is vastly superior to the result 
obtained by the common method of marking a long 
ballot upon the basis of personal acquaintance or of 
solicitation. 

The author has compiled lists of selected chemists 
for his personal use from the decennial author indexes 
of Chemical Abstracts. If for this ten-year period 
a chemist shows a productivity, as author or coauthor, 
of over 20 papers, his name is added to a preliminary 
list to which other criteria are then applied. A pre- 
liminary list thus compiled includes deserving names 
that are not included on the list of chemists submitted 
by the editor of the new’ Directory of American Men 
of Science. It is open to the objection that an index 
of papers includes many items of trivial scientific im- 
portance, but it has its use as a rough rapid sorting- 
out method which can be combined with the results of 
other criteria, according to the purpose of the com- 
pilation. 

Because of the frequency with which the Directory 
of American Men of Science is consulted and of the 
high regard in which it is held, it is most desirable 
that its method of “starring,” in order to avoid the 
injustice of overlooking worthy candidates, be based 
upon impersonal methods of the highest attainable 
accuracy. 


C. A. BRownE 
U. 8S. DEPARTMENT OF AGRICULTURE 


CLAVACIN AND THE PRESS 


RECENTLY a press article appeared in many news- 
papers concerning the work done in this laboratory on 
clavacin, an antibiotic substance obtained by Asper- 
gillus clavatus. The release given to the local press 
was so worded as to emphasize the fact that this mate- 
rial was being tested against plant pathogenic bacteria, 
and full credit was given Dr. S. A. Waksman, of the 
New Jersey Agricultural Experiment Station, and his 
associates for their discovery and pioneer work on 
clavacin. It was compared with penicillin, and the 
statement was made that clavacin was more bacteri- 
cidal for some species of bacteria than was penicillin. 
Due to the wide publicity given penicillin, this state- 
ment attracted the attention of the outside press, and 
unfortunately resulted in decidedly misleading state- 
ments regarding the possibility of clavacin as a power- 
ful new remedy for human diseases. Furthermore, 
some of the abbreviated articles made no mention of 
the previous work of Dr. Waksman and his associates. 

The work done in this laboratory has been concerned 
primarily with the testing of. clavacin-containing fil- 
trates on bacterial plant pathogens. This research 
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was undertaken as a result of the publication 
Waksman, Horning and Spencer (Screnoz, 96; 
203, 1942) indicating that Aspergillus clavatys Dro. 
duced a bactericidal substance which was effect, 
against both gram-positive and gram-negative Organ. 
isms and, furthermore, its action was bactericidal . 
well as bacteriostatic. Since most species of bacter TH 
causing plant diseases are gram-negative we reason he 
that clavacin might be more useful in the contro} ¢ author 
plant pathogens than any of the many other myeog, pworke 
nous bactericides which had been described. many 
Dr. Waksman kindly furnished me a strain ¢ fe! >! 
Aspergillus clavatus which he had found to be very My?" 
active in the production of the bactericidal substang, fae ?!°04 
Using the media and the technic he suggested, we wey fae !S 44° 
able to obtain a material which gave similar results) Sip t!¢ ™ 
those obtained by Dr. Waksman when tested againg Ie ¥"'t« 
Staphylococcus aureus, the test organism used by me?" 
most investigators. Using the unconcentrated, steriy 
filtrate, a series of tests were run against over twenty Me OWDe 
species of phytopathogenic bacteria. The detailej Mmm treat 
results and methods used will be published in full a al! 
a later date. In general, bacteriostatic action was ob. fe teres! 
served in all cases at fairly low concentrations, whi Hy may 
bactericidal action varied greatly. A comparison of tinuil 
Staphylococcus aureus with Phytomonas pruni matic 
cated that the latter could be used as a standari the ¢ 
organism for plant pathogens, since the lethal dos Th 
was about the same for these two organisms. ® creas 
Comparisons of penicillin and elavacin were made bloo: 
on some of the plant pathogens, in each ease using the war, 
unconcentrated filtrate from Penicillium notatwm ant bank 
Aspergillus clavatus. The Penicillium notatum cil- B® use | 
ture was one known to produce a high yield of peui- stitu 
cillin and the filtrate was standardized with Staphylo- HP he yr 
coccus aureus as the test organism. The Penicillium B® ing 
notatum filtrate failed to show any. decided bactericidal trail 
action against a number of the phytopathogenic spe HR oper 
cies, whereas the Aspergillus filtrate showed its usual may 
potency. ; iner 
It is to be regretted that this comparison of clavacn tieu 
and penicillin, when reported in the press, resulted in do, 
a flood of letters from people suffering from all kinds mad 
of diseases, whose hopes had been raised: by the results bloc 
obtained from penicillin and the wide publicity gives Hi} ized 
this new “miracle drug.” Dr. Waksman has stated Hi} ical 
that clavacin is quite toxic to animals and, certainly has 
in its present form, is not likely to be a rival of 9M arti 
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penicillin or the sulfa drugs. It should be recalled, seer 


however, that penicillin was reported as “toxic” whe atte 


injected into animal tissues before it was highly § ‘ 
purified. ; the 
H. W. ANDERSON nig 
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SCIENTIFIC BOOKS 


BLOOD GROUPS AND TRANSFUSION 


Groups and Transfusion. By A. S. Wiener. 


Charles C Thomas. 1943. 

Tuis is the third edition of a book which has become 
the best known and most popular in its field. The 
author is one of the most eminent of present-day 


Sorkers in blood grouping. While there are a good 


many persons in this gountry with wide experience 


Mi, blood transfusion, and a number with intimate 
B acquaintance with serological techniques as applied to 
Bhlood grouping, Dr. Wiener is one of the few who 
His qualified to write as an authority on both fields, and 
Bihe result is a book of unique usefulness. It is so 
Fwritten that it may be used immediately by those not 


previously acquainted with the subject, but it is at the 


same time quite complete, so that there will be few 
Bowners of it who will need to seek more complete 
j treatises, of which in fact there are none which are at 


all up to date. Those sections which may be of in- 
terest only to specialists are given in small print and 


S may be omitted by the beginner without loss of con- 


tinuity. The reader who desires more detailed infor- 
mation will progress in nearly every-.case directly to 
the current periodical literature. 

The last three years have witnessed a marked in- 


» crease of interest in the fields of blood transfusion and 


blood grouping, owing not only to the outbreak of the 
war, but also to the widespread adoption of “blood 
banks” in eivilian hospitals and to a much greater 
use of fresh and dried plasma and other blood sub- 
stitutes. At the same time it is gradually coming to 


§ be realized in technical laboratories that blood group- 
F ing is not a casual affair to be entrusted to the un- 


trained intern or technician, but a very important 


| operation, upon the successful performance of which 


may depend the life of a patient. In addition, the 
increasing recognition that the subgroups, and in par- 
ticular the blood factor known as Rh, may, and often 
do, play a role in transfusion incompatibilities, has 
made it essential that those who undertake to direct 
blood grouping be equipped with rather more special- 


| ized knowledge than is possessed by the average med- 


ical man. The role of Rh in erythroblastosis fetalis 
has also contributed to the change. Hundreds of new 


® articles on these subjects have appeared since the 
| Second edition of this book, and Dr. Wiener has ably 


attempted to enlarge and bring the volume up to date. 

The general intention of the book is to summarize 
the present knowledge coneerning the theory and tech- 
hique of blood grouping; to present the applications 
to clinieal, legal and veterinary medicine, and in an- 
thropology, and to assemble and integrate the essen- 


tial facets concerning the transfusion of whole blood, 


plasma and serum. There are 22 chapters; two intro- — 


duectory chapters dealing with the general facts about 
the blood groups, one on sources of error in blood 
grouping, one on the history of transfusion, one on the 
selection of donors, three dealing with transfusion, a 
chapter on fundamental genetic principles and chap- 
ters on the heredity of the groups, subgroups and M, 
N types. The subgroups and other individual blood 
differences are discussed in separate chapters, as is 
the Rh factor. The occurrence of the group sub- 
stances in organs and body fluids, the evolution of the 
blood groups, the relation to disease, all have their 
chapters, as do the forensic applications to disputed 
parentage and the grouping of blood stains. The ap- 
plications to anthropology are also diseussed in a 


separate chapter which contains considerable data in ~ 


tabular form. 

‘The book contains 438 pages, 132 more than the 
second edition. Part of the additional material is 
comprised in the two new chapters, one dealing with 
the transfusion of stored blood and blood substitutes 
and the other with the recently discovered Rh factor 
and its role in erythroblastosis fetalis. Most of the 
new material, however, is in the form of additions to 
original chapters, some of which have been almost 
completely jrewritten. The chapters on transfusion 
have been improved by the inclusion of some new 
illustrations which are greatly superior to those of 
former editions. The anthropological chapter has 
been enlarged by the inclusion of new tabular data 
and illustrations showing certain salient features of 
the world distribution of the blood-grouping factors. 
Newer and more specialized techniques, such as the 
determination of blood groups from mummified mate- 
ria! and from bones, are also discussed briefly. 

The most useful features of the book are probably 
the clear expositions of the fundamental principles 
and the basis for division of blood into groups and 
subgroups and the descriptions of the technique of 
performing such tests, together with the very clear 
and detailed descriptions of transfusion technique and 
the indications for and results of transfusions. Par- 
ticularly notable is the detailed discussion of the new 
Rh factor and methods of detecting it. Second only 
to these sections are the discussions of the heredity of 
the various groups and types and the application of 
this knowledge to forensic medicine and other fields. 
The discussion of individual blood differences in ani- 
mals is also very good. 

Possibly the least satisfactory chapter, in the opin- 
ion of the reviewer, is that on the anthropological ap- 
plications. For, although the data presented in the 
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tables are a good selection and are up to. date, the 
discussion in the text is still too closely modeled on 
that of the first edition, which was written when many 
important facts were yet unknown and the significance 
of certain of the older data was still unappreciated. 
In particular there are several paragraphs, tables and 
graphs which might lead the unwary reader to sup- 
pose—falsely, I think-——that Dr. Wiener holds the now 
abandoned theory that all American Indians, before 
white contact, possessed only blood group O. The 
data of Rahm, Golden, Matson and Schrader, and 
the caleulations of Wyman and Boyd, which eombined 
to render this theory untenable, are however referred 
to, and one may feel sure that the imperfection will be 
corrected in future editions. 

The book is characterized by very complete refer- 
ences to the literature, in the form of footnotes to the 
text, as well as a bibliography of works of general 
reference. There is a very excellent subject index. 
Typography and format are of the same high quality 
as in previous editions, and the paper and binding 
appear to be excellent. 

Wm. C. Boyp 

Boston UNIVERSITY SCHOOL OF MEDICINE 


CHEMISTRY 
Physical Chemistry. By Frank H. MacDovuGatu. 

Revised edition. 709 pp. New York: The Mac- 

millan Company. 1943. $4.25. 

THE good reception of the first edition (1936) of 
this text-book has led to the publication of its second 
edition (see preface). One who is familiar with the 
first edition will find the second almost unchanged, 


for “the author has not considered it necessary to — 


make many substantial changes in the material dis- 
cussed or in the manner of treatment.” In particular, 
many will be giad to see that the large section devoted 
to chemical equilibrium has been retained without an 
alteration. 

The principal revisions are the following: The table 
of natural isotopes has been brought up to date, the 
table of standard E.M.F.’s has been enlarged, three 
pages on liquid crystals and glasses have been added, 
the section on artificial redioactivity has been rewrit- 


‘SPECIAL ARTICLES 


THE SEROLOGICAL ACTIVITY OF DENA- 
TURED ANTIBODIES?2 


As a logical sequence to recent investigations on the 
effects of regeneration on the antigenic activity of 


1 This work was supported by the Rockefeller Founda- 
tion and by the Lederle Laboratories, Inc. 

2 Taken from a thesis to be presented by J. O. Erickson 
to the Graduate School of Arts and Sciences of Duke Uni- 
versity, in partial fulfilment of the requirements for the 
degree of doctor of philosophy. 


denaturation and regeneration on the immunolgical 
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ten, one page on the glass electrode has been aqq 
and the derivation of the Gibbs adsorption equatia, 
has been made more rigorous. 

Several smaller improvements have been may 
Hquation II-(11) and Equation VII-(20), whig 
contained errors in the first edition, have been o, nbseqt 
rected. Three problems have been added. The sya 5 per 
bol E has been used instead of U for the energy of , im Je, wh 
system, so the text now follows the Lewis and Randal § * pre 
notation used by most American thermodynamics texts pent. 
(including that of the author). The numerical valu MB [rrey 
of the general physical constants have been brought HM. ore p 
more nearly up to date, though those given do nt MMe the: 
agree with Birge’s latest (1941) values. 

Since so few major revisions have been made i 
the text, several deserving topics have been given no MiB .oclect 
more space in the second edition than they had in the Mi omain 
first. For example, quantum mechanics has not been Hi oluble 
treated at any great length, while the theory of reac. highly 
tion rates has been omitted entirely. It is to be hoped Hie diss 
that the author will devote additional space to some Hip xtent 
of these topics in future revisions. Afte 

It is disappointing to see that the old bombardment Mpificall: 
theory of osmotic pressure has been retained. B), qu 

The decomposition of N,O as an example of a sing 
second order reaction (p. 415 and Problem 7 on p. MiiComp: 
446) should be abandoned, since experimental work Hiregene 
more recent than that cited in the text has shown the Hiolutio 
reaction to be of 3/2 order (cf. Pease, “Equilibrium $i@pntibo: 
and Kinetics of Gas Reactions,” Princeton University $iBpiso 2 
Press, 1942, pp. 129-134). In fact, a portion of the Hing to 
chapter on kinetics might well be devoted to 3/2 order HRN to n 
reactions. precip 

If the old equation of Bodenstein and Fink for the Bifable 
kinetics of oxidation of SO, on platinum is quoted, 
mention should also be made of the recent and much 
more satisfactory equation of Uyehara and Watson.’ 

These few omissions do not, of course, seriously 
impair the value of the book. The first edition was, we. 
and the revised edition remains, a well-written and HipNative 
useful text-book for beginning physical chemistry. 
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serum albumin,?* we have studied the influence o 


functions of antibodies. 
The source of antibody was a concentrate of div#- 


1 Ind. Eng. Chem., 35: 541, 1943. 
3 J. O. Erickson and H. Neurath, Jour. Exp. Med., 7: | 
1, 1943. 
"4D. 8. Martin, J. O. Erickson, F. W. Putnam and 5. 
Neurath, Jour. Gen. Physiol., 26: 533, 1943. 
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dent types I and II antipneumococcus horse serum, 
iained through the courtesy of the Lederle Labora- 
pries, Inc. Over 80 per cent. specifically precipitable 


ade, HMB jtibody of type I was isolated by successive precipi- 
hich HMB. tions with SSS I in the antibody excess region, and 
or. HE bsequent dissociation of the specific precipitate with 


5 per cent. NaCl solution.®* Guanidine hydrochlor- 
if a HB de, whose action on normal horse serum globulin, GI, 
mas previously been studied,’ was used as a denaturing 


exts gent. 


lus [rreversibly denatured and regenerated antibody 
ght Mwere prepared by treatment of a 2 per cent. solution 


not Hf the native antibody with 8 M guanidine hydrochlor- 
de, removal of the denaturing agent by dialysis and 
separation of the irreversibly denatured fraction by 
Bsoelectric precipitation.’ The regenerated protein, 
emaining in the supernatant solution, was readily 
soluble in water and in physiological saline; the 
highly insoluble irreversibly denatured protein could 
Me dissolved in 2 per cent. NaCNS in saline, to the 
extent of about 0.3 mg of protein N per ml, at pH 6.5. 
After it was found that all fractions were spe- 
cut Miifically precipitable by the homologous antigen (SSS 
1), quantitative precipitin titrations were performed, 
sing the method of Heidelberger and Kendall.® 
Yomparison of the serological activity of native and 
Pegenerated antibody was made in physiological saline 
solutions, that of native and irreversibly denatured 
antibody in 0.9 per cent. solutions of NaCl containing 
also 2 per cent. NaCNS. Representative data relat- 
ing to the equivalent combining ratios of mg antibody 
BN to mg antigen, R, and to the per cent. of specifically 
precipitable antibody nitrogen, N, are given in 


he able 1. 
TABLE 1 
Per cent. 
Preparation Solvent R ee 
y precipitable 
j antibody .. 0.9 per cent. NaCl 3.3 80 
mNative antibody .. 0.9 per cent. NaCl + 

2 per cent. NaCNS 2.9 37 


Irreversibly dena- 
tured antibody . 0.9 per cent. NaCl + 
2 per cent. NaCNS_ 1.3 50-60 
Regenerated anti- 


0.9 per cent. NaCl 6.0 70 


m ‘he data reveal no significant difference in the equiva- 
lent combining ratio of native antibody in saline and 
in the presence of NaCNS. When the supernatant of 
the specific precipitate, obtained at the equivalence 
point in the presence of NaCNS, was dialyzed against 


°B. F. Chow and H. Wu, Chinese Jour. of Physiol., 11: 
5161, 1937, 


6M. Heidelberger and F. E. Kendall, Jour. Exp. Med. 
64: 161, 1986, 

"H. Neurath, G. R. Cooper and J. O. Erickson, Jour. 
Biol. Chem., 142: 265, 1941. 

*M. Heidelberger and F. E. Kendall, Jour. Exp. Med., 
61: 559, 563, 1935. 
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saline, no additional precipitation occurred unless 
more antigen was added, indicating that NaCNS had 
shifted the equilibrium between antigen and antibody 
rather than inhibited the precipitation of the antigen- 
antibody complex. 

The difference in combining ratio between native, 
irreversibly denatured and regenerated antibody may 
be ascribed either to a change in effective antibody 
valence or else to changes in their molecular dimen- 
sions, as they have been found to occur when normal 
horse serum globulin GI is treated with concentrated 
solutions of guanidine hydrochloride. Molecular 
weight studies on these fractions are under way. 

It is of considerable significance that the denatured 
and regenerated antibody were serologically active, 
and the general theoretical and practical aspects of 
this finding will be discussed elsewhere. 

The fact that the regenerated antibody is nearly as 
fully precipitable by the homologous antigen (70 per 
cent.) as the native (80 per cent.), and the irreversibly 
denatured material even more so, when measured 
under comparable external conditions (50 to 60 per 
cent. as compared to 37 per cent.), suggests that, con- 
trary to Pauling’s hypothesis,® the difference between 
antibody globulin and normal globulin is not merely 
one of steric arrangement but probably one of amino 
acid composition. If denaturation of normal serum 
globulin, followed by regeneration in the presence of 
an antigen, should give rise to a fraction of a material 
possessing antibody activity,’® then, conversely, re- 
generation of a denatured antibody in the absence of 
the specific antigen should, in keeping with that 
hypothesis, yield a material essentially devoid of sero- 
logical activity. This, however, is not the case. 

It remains to be seen whether the denatured and 
regenerated antibodies are effective in animal protee- 
tion; requisite experiments are under way. Experi- 
ments on the relative antigenic activities of these frac- 
tions and on their antigenic relation to native and 
denatured normal serum globulins will be reported 
elsewhere. 

JoHN QO. ERICKSON 
Hans NEvURATH 
DEPARTMENT OF BIOCHEMISTRY, 
ScHOOL OF MEDICINE, 
DUKE UNIVERSITY 


PROTECTIVE EFFECT OF SEPARATE IN- 
OCULATION OF SPOTTED FEVER 
VIRUS AND IMMUNE SERUM 
BY INTRADERMAL ROUTE 


THE purpose of the present work is to investigate 
the possibility of protecting a susceptible animal 
against spotted fever by using minute doses of specific 

9L. Pauling, Jour. Am. Chem. Soc., 62: 2643, 1940. 


10 L, Pauling and D. H. Campbell, Jour. Exp. Med., 76: 
211, 1942. 
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rabbit hyper-immune serum. The immune serum was 
produced by repeated inoculations of rabbits with 
both spotted fever vaccine and the virus.1' The intra- 
dermal route of inoculating guinea pigs with virus and 
serum was used. 

Our study is based on the known phenomenon in 
which the infiltration of the skin in susceptible ani- 
mals with specific immune serum affords protection 
against subsequent inoculation with the homologous 
virus of vaccinia.” * 

Three main factors were considered: the site of 
inoculation, the time factor and the amount of im- 
mune serum. 

An area of 4 square inch of guinea pigs’ skin was 
infiltrated first with 0.4 ce of immune serum, and then 
two hours later 0.1 ee of virus was injected into this 
area. These animals remained afebrile and proved 
immune to subsequent reinfection with spotted fever. 

Fifteen guinea pigs were then treated with 0.1 ec.of 
virus and 0.4 ee immune serum simultaneously at the 
same site. No fever was noted in eleven of them, while 
four developed spotted fever. Only three of the non- 
reacting animals showed solid immunity to subsequent 
reinfection with spotted fever. Of six other guinea 
pigs injected with virus and serum as above but at 


different sites of the body, five developed typical 


spotted fever. 

In the next series of thirteen guinea pigs smaller 
amounts of immune serum were used: 0.1 ec, 0:05 ee 
and 0.025 ee, the serum and 0.1 ce of virus given 
simultaneously and at the same site. Of these none 
developed spotted fever. Four weeks later they were 
all reinfected with a five-fold dose of virus and nine 
animals showed complete immunity in striking con- 
trast with the control animals. 

Inactivation of the virus in the skin was followed by 
solid immunity even when 0.025 ce of immune serum 
was injected at the same site and as long as 18 hours 
following the virus injection. Experiments are now 
under way to find out the lapse of time subsequent to 
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virus inoculation after which immune serum yjjj il 
protect the animal. 
It is hard to believe that the negligible amount ¢ 


0.025 ce of immune serum could afford any degre: ¢ & 


passive immunity. We may presume, however, that 
the virus absorbed by the highly potent anti-seryy is 
the tissue acted as a sensitized vaceine. It ig gly 
possible that this amount of serum was not able ty 
neutralize the virus completely, leaving a fraction ¢ 
the virus to escape. Nevertheless, this negligible quay. 
tity of free virus would contribute to the protectig, 
of guinea pigs against the reinfection and thus confy 
a solid immunity. This interpretation clarifies the ap. 
parently puzzling phenomenon in which some of th 
guinea pigs treated with the same dose of virus ((j 


ce) but with larger amounts of immune serum (0.4 «) 


did not develop immunity. Under these circumstances 
the virus was evidently rendered completely innocuoy 
and the antigenic properties altered by the exceg 
serum. 

Whatever the intrinsic nature of these phenomen 
may be, they strengthen the emphasis laid originally 
by Besredka® on the role of the skin in infection and 
immunity. Due to certain autonomy of the skin as a 
organ it is possible by intradermal introduction of a 
attenuated pathogenic agent (bacterial or viral) to 
create a local immunity which is a step toward the 
production of a general immunity. In our work: 
loeal interception of the virus was achieved in variow 
degrees by minute doses of specific anti-serum. Thus 
far the interception of the virus is still possible after 
18 hours, but further experiments are in progress. 

It will be of interest to determine whether it is pos- 
sible to prevent the disease by the above method whe 
the original tick virus is used. 

Lupwik ANIGSTEIN 
Mapero N. Baber 
GERALD YounG 
DEPARTMENT OF PREVENTIVE MEDICINE AND 
PusBLic HEALTH, UNIVERSITY OF TEXAS, 
MEDICAL BRANCH 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


OBSERVATIONS ON THE BIOLOGICAL 
VALUE OF A MIXTURE OF ESSEN- 
TIAL AMINO ACIDS! - 


In a series of convincing experiments, Rose? estab- 


1N. H. Topping, Publ. Health Rep., 55: 41, 1940. 

2C. H. Andrewes, Jour. Path. and Bact., 31: 671, 1928. 

3 R. W. Fairbrother, Jour. Path. and Bact., 35: 35, 1932. 

4R. H. Green and R. F. Parker, Jour. of Immun., 45: 
171, 1942. 

1 From the Department of Pediatrics, Johns Hopkins 
Hospital, Baltimore, Maryland. This investigation was 
aided by grants from the Rockefeller Foundation, Nutri- 
tion Foundation, Merck and Company and E. R. Squibb 
and Sons. 


lished the conception, now generally accepted, thi 
only nine amino acids are essential for the growth of 
the rat, but that a tenth, arginine, must be suppliel 
to attain maximal growth. The technique employe! 


him consisted in eliminating amino acids one 


time from a dietary mixture containing both essentidl 
and non-essential amino acids. Impairment of grow! 
occurred only when one or another of the ten “ess 
tial” acids was eliminated. . 


C. Rose, Physiol. Rev., 18; 109, 1938. 
5 A. Besredka, ‘‘ftudes sur 1’immunité,’’ Paris, 19% 
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‘i HEE In addition to these classie studies, Rose stated in 
1938° that animals whose only source of dietary nitro- 
en was a mixture of the ten essential amino acids 
gained in weight just as rapidly as when all the pro- 


hat Mtein components were supplied preformed.” These 
‘in Matter experiments have never been published in detail. 
sq he question as to whether a mixture of essential 
ty) Mamino acids provides an adequate substitute for 


Miictary protein or complete protein hydrolysates has 
bvious practical implications. The recent study of 
ion MEEEIman and Lischer* in dogs suffering from shock and 
fe Mithat of Bauer and Berg® in mice have shown that a 
1. Mapnixture containing only essential amino acids is dis- 
te Mamtinctly inferior to a complete amino-acid mixture. 
)] MfiIn view of these results, it seemed desirable to us to 
) Micarry out further experiments on rats in which the 
“3 Maeerowth and nitrogen retention of animals whose sole 
us Msource of N was an essential amino-acid mixture was 
3 Meecompared with those of animals receiving complete 
S,mino-acid mixtures. 

EXPERIMENTAL 

Studies were carried out on young animals from a 
Shybrid colony of albino and hooded Norwegian rats. 


Four diets were used which differed only in the com- 
position of the nitrogenous moiety.*- In diet “EAA,” 


to 

» Heuitrogen was furnished as an essential amino-acid mix- 
, Mgture® which differed, however, in some respects from 
x Mettat of Rose: the proportion of biologically “ef- 


18 3 Ref. 1, page 129. 
+R. Elman and ©. E. Lischer, Jour. Am. Med. Asn., 
121: 498, 1943. 
50. D. Bauer and C. P. Berg, Jour. Nutr., 26: 51, 1943. 
6 The basal diet had the fcllowing composition: 
Nitrogenous noiety ............. 108.5 gms 
. (In the case of the essential amino- 
acid mixture, the quantity taken was 
138.3 gms, allowance being made for 
the non-utilizability of the unnatural 
forms of certain amino acids added 
in the racemic form.) 


NaHCO, 20.0 gms 
Mineral mixture’ .................... 14.8 
Sucrose 110.7 
Starch 310.0 ** 
Agar 14.8 ‘* 
Cod liver oil 36.9 ‘* 
Crisco 140.0 
Brewer’s yeast 31.2 


‘W. M. Cox and M. Imboden, Proc. Soc. Exp. Biol. and 
Med., 34: 443, 1936. 
Essential amino-acid mixture: 


l-tryptophane 4.5 
19.2 
l-eystine > 
G-histidine HOD 6.8 
l-leucine 12.0 
l-leucine—isoleucine 

mixture 14.0 
dl-valine 32.0 
dl-methionine ...... 
A-phemylalanine 15.6 
dl-threonine 12.0 
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feetive” amino acids used was that found in a typical 
animal protein—casein, and in addition a small 
amount of cystine was added. In diet “A,” the nitrog- 
enous moiety consisted of Amigen,® an enzymatic 
digest of casein in which approximately 15 per cent. 
of the nitrogen is derived from pancreatic protein. 
In diet “CTH,” nitrogen was supplied as an acid 
hydrolysate of casein prepared in this laboratory 
which had been fortified with 1 per cent. cystine and 
1.5 per cent. tryptophane, and in diet “C” it was sup- 
plied as unhydrolyzed casein. The food intake of 
animals on the “A,” “CTH” and “C” diets was re- 
stricted to that of the animals on the essential amino- 
acid mixture. 


RESULTS 


The weight curves of animals on these different diets 
are shown in Fig. 1. The poorest performance was 
that of the animals on the “EAA” diet. These ani- 
mals lost weight steadily and one of them succumbed 
during the second week. The general appearance of 


7 
i 


(37) 


Fig. 1. Growth of rats on diets containing a crystalline 
amino acid mixture, reinforced acid hydrolyzed casein, 
Amigen and casein. The numbers in parentheses denote 
initial and final weights of the rats. 


® Kindly furnished by: Mead Johnson and Company, 
Evansville, Ind. 


| 
| 
(93) | 
138.3 gma 
| 
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these animals likewise was far from thriving. When 
a change was made to the Amigen (“A”) diet or the 
fortified acid hydrolysate (“CTH”) diet, gain in 
weight was promptly restored. The superior growth 
of animals on the Amigen diet as compared with the 
“CTH” diet may well be due to the pancreatic proteins 


present in Amigen, proteins which have recently been - 


shown to have a high nutritive value.1° The growth 
curves of animals on Amigen are comparable to those 
on casein with the exception of a slight lag when the 
animal is first put on Amigen. 

Nitrogen balance studies were made on six addi- 
tional animals which were fed the “EAA” diet. These 
studies were repeated after the diet had been changed 
to “CTH” diet. The data are shown in Table 1. It 


TABLE 1 


NITROGEN BALANCE OF RATS MAINTAINED ON THE AMINO ACID 
MIXTURE AND REINFORCED ACID HYDROLYZED 
CASEIN DIETS 


Amino acid mixture 


CTH diet 
diet 4x3 day 
periods 4x3 day periods 
Se 49 <3 ¢& 
gms gms mgms gms gms mgms gms 
EAA-10 ¢ 60 42 +225 -20 40 +311 +5 
EAA-11 ¢ 60 44 +29.7 -17 40 +302 +4 
EAA-12 ¢ 60 4.1 + 31.8 —16 4.0 +42.0 +9 
EAA-13 ¢ 52 3.9 + 29.2 —15 4.0 +46.0 +8 
EAA-14 o 61 3.45 +12.8 -21 3.67 +36.0 +7 
EAA-15 ¢ 44 3.90 +19.8 -10 3.92 +408 +7 


will be noted that although the diet on the “CTH” 
period was restricted to that taken on the “EAA” 
period, the animals gained weight during the “CTH” 
period in contrast to the loss of weight which occurred 
on the essential amino-acid diet. Despite the loss of 
weight on the “EAA” diet, the animals retained nitro- 
gen, although the retention was noticeably less than 
that on the complete amino-acid diet. These experi- 
ments emphasize the fact that in the growing animals 
nitrogen retention can not be taken as a criterion of 
adequate nutrition. 

Several possible explanations for the nutritive fail- 
ure of the animals on the “EAA” diet suggest them- 
selves. It is conceivable that the particular mixture 
employed contained too little of some one amino acid. 
In order to evaluate this possibility; a diet was pre- 


pared which contained essential amino acids in double | 


the quantity used before (comprising 29.4 in- 
stead of 14.7 per cent. of the diet). Control experi- 
ments were carried out in which the nitrogenous 
moiety was supplied as “CTH” hydrolysate at twice 


10 A. White and M. A. Sayers, Proc. Soc. Exp. Biol. and 
Med., 51: 270, 1942. 


the previous level. The food intake of the cont, 
animals was restricted to that of the “doubled Ray 
group. The control animals on “double CTH” y 
survived, although their weight curves were flajtm 
than those of the animals on 14.7 per cent. “CTy» 
On the other hand, the results on the high intake 
essential amino acids were most unsatisfactory, 

six rats (54-60 gms) submitted to this diet, 3 ate wa 
and died within 5 days, the other 3 ate the diet poor) 
and survived until sacrificed 3 weeks later. The weight 


loss in these animals was much more striking than jy . 


the 14.7 per cent. “EAA” animals. 

It seems possible that the toxie effects of the high 
“EAA” diet as compared to the high “CTH” diet ay 
brought about by the unnatural isomers of certain 
amino acids which ean not be utilized by the anima, 
Bauer and Berg® attribute their unfavorable results 
with mice on a ten amino-acid diet to the “cost” of 
the additional synthetic work the organism is calle 
on to perform—in energy and in building material 
undoubtedly factors of importance, but it is diffcul 
to attribute the effects observed in our animals to othe 
than a toxic cause. The possibility that one or mor 
unutilizable optical forms of amino acids may exert 


a toxic influence is one that demands verification by § 


direct experiment, and until it has been definitely ex- 
cluded it would seem wise to employ only the natural 
forms in human therapy. 


SuMMARY 


(1) A mixture of “essential” amino acids, fed to 
rats, was found to be inferior froin a nutritional point 
of view to enzymatic or acid casein hydrolysates or 
casein fed at comparable levels. 

(2) Evidence is presented which suggests that the 
nutritive inadequacy of the essential amino-acid diet 
may be due in part to toxic effects of unnatural forms 
of certain amino acids that can not be utilized. 


AnTHONY A. ALBANESE 
VirciInia IrBy 
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